SLOW-RELEASE CHECK VALVE 



CROSS-REFERENCE TO RELATED APPLICATION 
[0001] This application claims the benefit of U.S. provisional application No. 
60/476,626, filed June 9, 2003, which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates generally to pneumatic equipment, and in particular 
to a slow-release check valve for a compressor hose. 

2. Description of the Related Art 

[0003] Various equipment systems include pneumatic components. For example, 
pneumatic tools comprise an important class of manufacturing, construction, maintenance 
and repair tooling. A typical system includes a compressor, one or more pneumatic tools and 
a respective flexible hose connecting each tool to the compressed gas source. In addition to 
ambient air, other gases, such as nitrogen, are suitable in pneumatic power applications. 

[0004] In manufacturing, construction, maintenance and repair operations that use 
pneumatic tooling, the connecting hoses are often relatively long in order to accommodate 
freedom of movement by the workers. The tools are thus somewhat portable, although they 
remain tethered to the compressed gas source by the connecting hoses. 

[0005] A common problem associated with such connecting hoses relates to their 
tendency to "fishtail" when disconnected. Pneumatic hoses are particularly susceptible to 
fishtailing when they are equipped with the quick-disconnect type of coupling that operates 
by axially sliding a sleeve and disengaging the hose end. Although such quick-disconnect 
couplings facilitate quickly reconfiguring pneumatic systems by changing tools, relocating 
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hoses, etc., they are potentially hazardous when pent-up potential energy is suddenly released 
upon disconnection. Injuries and property damage can result from disconnected pneumatic 
hoses that are unrestrained and fishtail out of control. Even if no damage or injury occurs, a 
worker can be subjected to a sudden blast of compressed air when he or she disconnects a 
hose from the compressed air source or a tool from the hose. 

[0006] Prior art attempts to addresses problems included Jorgensen U.S. 5,33 1,999, 
which discloses a pneumatic pressure relief assembly. However, heretofore there has not 
been available a slow-release check valve with the advantages and features of the present 
invention. 



SUMMARY OF THE INVENTION 
[0007] In the practice of the present invention, a slow-release check valve is provided for 
pneumatic systems including compressed gas sources, pneumatic devices and flexible hoses 
connecting same. The check valve includes a body with an axial passage including a seat 
selectively receiving a ball upon disconnection and sudden release of pressure. With the ball 
seated, pneumatic pressure is slowly released. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] Fig. 1 shows a pneumatic system with a check valve embodying the present 
invention. 

[0009] Fig. 2 is a cut-away side view of the valve, shown in its open, powered 
configuration. 

[00010] Fig. 3 is a cut away side view of the valve, shown in its closed, slow-release 
configuration. 
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[00011] Fig. 4 is a longitudinal, cross-sectional view of a slow-release check valve 
comprising a modified embodiment of the present invention. 

[00012] Fig. 5 is a transverse, cross-sectional view of the modified embodiment check 
valve, taken generally along line 5-5 in Fig. 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

I. Introduction and Environment 

[00013] As required, detailed embodiments of the present invention are disclosed herein; 
however, it is to be understood that the disclosed embodiments are merely exemplary of the 
invention, which may be embodied in various forms. Therefore, specific structural and 
functional details disclosed herein are not to be interpreted as limiting, but merely as a basis 
for the claims and as a representative basis for teaching one skilled in the art to variously 
employ the present invention in virtually any appropriately detailed structure. 
[00014] Certain terminology will be used in the following description for convenience in 
reference only and will not be limiting. For example, up, down, front, back, right and left 
refer to the invention as oriented in the view being referred to. The words "inwardly" and 
"outwardly" refer to directions toward and away from, respectively, the geometric center of 
the embodiment being described and designated parts thereof. Said terminology will include 
the words specifically mentioned, derivatives thereof and words of similar meaning. 

II. Preferred Embodiment Slow-Release Check Valve 10 

[00015] Referring to the drawings in more detail, the reference numeral 2 generally 
designates a pneumatic system including a compressed gas source 4, a pneumatic tool 6 and a 



flexible hose 8. A check valve 10 interconnects the source 4 and the hose 8, but can also 
connect the tool 6 to the other end of the hose 8. 

[00016] The check valve 10 includes a body 12 with a proximal, supply end 14 and a 
distal, power end 16, each having a respective female-threaded receiver 18, 20. A frusto- 
conical passage 22 extends between the receivers 18, 20 and diverges from a minimum- 
diameter power end 24 to a maximum-and diameter supply end 26. A ball 28 is movably 
positioned in the passage 22 and is biased towards the supply end 24 thereof by a spring 30. 
The ball 28 has a diameter that is intermediate diameters of the passage ends 24, 26 whereby 
the ball 28 can seat in the passage 22, as shown in Fig. 3. 

[00017] An optional bypass 32 extends between and interconnects the passage 22 and the 
supply end receiver 18. A male supply coupling 34 is threadably mounted in the body supply 
end receiver 18 and is adapted for selective connection to a quick-disconnect coupling 36. A 
male power hose coupling 38 is threadably received in the power end passage 26 and 
connects to an end of the hose 8. A pair of sealing washers 40 can optionally be located 
between the body supply end 14 and the male supply coupling 34 and between the body 
power end 16 and the male power hose coupling 38 for providing a gas-tight seal 
therebetween. Alternatively, pipe threading, joint compounds, O-rings and other sealing 
devices can be employed. The return spring 30 abutts the end of the hose coupling 38. 
[00018] In operation, the power configuration is shown in Fig. 2 with compressed gas 
freely following past the ball 28 with the spring 30 compressed. Upon disconnecting the hose 
coupling 38, the resulting drop in gas pressure on the supply side of the check valve 10 
causes the ball 28 to seat within the passage 22 (Fig. 3). The gas pressure within the hose 8 is 
thereby slowly dissipated by seeping around the ball 28 and/or passing through the optional 



bypass 32 until ambient air pressure is reached within the hose 8. The hose 8 is thus 
prevented from fishtailing and potentially causing damage and injury. 
III. Modified Embodiment Slow-Release Check Valve 52 

[00019] A slow-release check valve comprising a modified embodiment of the present 
invention is shown in Figs.4 and 5, and is generally designated by the reference numeral 52. 
The valve 52 includes a body 54 with a proximate, supply end 56 having a supply receiver 58 
and a distal, power end 60 having a power receiver 62. A passage 64 includes a female- 
threaded set screw receiver 66 adjacent to the power receiver 62 and a ball chamber 68 
terminating at a seat 70 with a discharge port 72 selectively open to the supply receiver 58. 
As shown in Fig. 5, the ball chamber 68 has a cross-sectional configuration with multiple 
(e.g., four are shown) radially-spaced, longitudinally-extending channels 74, through which 
gas passes with the valve 52 open in a power configuration as shown in Fig. 4. 
[00020] The ball chamber 68 receives a ball 76 and a return spring 78, which biases the 
ball 76 towards the seat 70. The return spring 78 is retained in the ball chamber 68 by a set 
screw 82 threadably received in the set screw receiver 66 and having a hexagonal, center 
opening 84 adapted to receive a hex wrench. In a closed, slow-release configuration with the 
ball 76 seated on the seat 70, gas pressure dissipates from the ball chamber 68 through a 
bypass 80 to the supply receiver 58. 

[00021] It is to be understood that the invention can be embodied in various forms, and is 
not to be limited to the examples discussed above. Other components and configurations can 
be utilized in the practice of the present invention. 



